This working paper series shares research produced as part of the Fukushima Global Communication (FGC) Programme, a research initiative of the United Nations University Institute for the Advanced Study of Sustainability (UNU-IAS). The FGC Programme applies a human security approach to examine impacts of the Great East Japan Earthquake, tsunami and nuclear accident of 11 March, 2011 on people and society, and the challenges of the recovery process in Fukushima. It also focuses on issues of risk and information provision, aiming to improve understanding of how the threat of radiation is perceived, and the specific challenges of risk communication related to nuclear energy. This working paper is an output of the FGC research workshop "Understanding and Communicating Risks Post Fukushima", held in Tokyo on 12-13 November 2015. The workshop brought together international experts to explore the specific challenges of understanding and discussing risks related to nuclear accidents, and identify appropriate and effective forms of risk communication.
ABSTRACT
After a high scale nuclear accident, local populations face a high level of complexity, whereas their day-to-day life is seriously disrupted by the short and long term consequences of the event. Local populations have to perform numerous daily life decisions and trade-offs (including the choice to leave, stay or return in the contaminated zone) in order to cope with a whole range of unfamiliar issues associated with the long-term radioactive contamination.
The post-accident situation after the Chernobyl accident provides many example of the serious disruption of daily life experienced by the population living in the territories affected by long term radioactive contamination. Based on surveys performed in Ukraine (1990 Ukraine ( -1991 and Belarus (1992 Belarus ( -1994 on the living conditions of the populations in the contaminated territories, the ETHOS project in Belarus (1996 Belarus ( -2001 experimented an original approach of post-accident rehabilitation where a group of European experts have provided the population of a village a scientific, technical and organisational support, in order to enable them to achieve, at personal and community levels, concrete improvements of their living conditions, covering the many affected dimensions of their life quality. Grounding on the ETHOS results, the international CORE project (COoperation for REhabilitation of living conditions in the Chernobyl-affected areas of Belarus") was then initiated (2003) (2004) (2005) (2006) (2007) (2008) (2009) at an interregional level involving the participation of the Belarus Government, the United Nations Development Programme (UNDP), the European Commission (EC) and a dozen European member states, together with European NGOs. The CORE project has experimented a new bottom-up scheme of post-accident rehabilitation governance aiming at supporting local public and private recovery initiatives in partnership with public, private or civil society organizations, at regional, national, and international levels.
The return of experience of the Chernobyl and Fukushima post-accident situations based on the results of the European "PREPARE" research brings many complementary insights on the complexity of nuclear post-accident situations involving long-term contamination, taking into account the specificity of the highly developed and interconnected social, economic, cultural and political context of Japan.
This project was carried out in order to evaluate how and to what extent local populations can access reliable information to protect themselves and participate to collective decisions, as foreseen in the terms of the UNECE (United Economic Commission for Europe) Aarhus Convention (1998) on public information and participation. The analysis of the societal mechanisms in post-accident contexts makes it possible to identify the interactions of the different response paths of individuals and families, professionals, local communities, public authorities and experts after an accident, the role of values in these social mechanisms, as well as the impact of public policies on the resilience and social cohesion of local communities and on their capacity to build their own recovery strategies. It demonstrates the importance of the societal dimension of the response to post-accident situations.
In effect, the capacity of local actors to build their response to the crisis depends on their capacity to build new forms of cooperation among themselves and with other actors and relevant networks. 
抄録

Introduction
After a high-scale nuclear accident, local populations face a high level of complexity, whereas their day-to-day life is seriously disrupted by the short and long-term consequences of the event. Local populations have to perform numerous daily life decisions and trade-offs (including the choice to leave, stay or return in the contaminated zone) in order to cope with a whole range of unfamiliar issues associated with the long-term radioactive contamination. Whereas upper levels of decisions are expected to bring support, information, expertise and means, many decisions and actions stay in the hands of local actors.
Discussion
The post-accident situation after the Chernobyl accident provides many example of the serious disruption of daily life experienced by the population living in the territories affected by long-term radioactive contamination that was publicly acknowledged five years after the accident, only after the fall of the Soviet Union.
The surveys performed in Ukraine 1 (1990) (1991) and Belarus 2 (1992-1994) on the living conditions of the populations in the contaminated territories, report the many affected dimensions of the daily life of the people living in the contaminated areas. They experience a break of the social bonds that is a consequence of the evacuation and relocation policies that, in addition, often tend to create inequitable situations among the local population and therefore affect the quality of the relations in the communities. Unlike natural catastrophes, the source of destabilisation, radioactive contamination, remains significantly present for a very long period (several generations at least for some radionuclides). The presence of invisible radioactive contamination in the daily life is at the origin of chronic internal and external radioactive exposure, thus creating risks and uncertainties regarding health and future. Local people experience anxiety and stress while the post-accident situation also impede their way of life, jeopardizing rural activities such as agriculture and food production in rural areas. Their basic needs can hardly be fulfilled: feeding, housing, caring health, working, accessing education, leisure, connection to nature, social relations, and breaching their culture and history. The future of families and the relationships between generations are also damaged. The arising of complexity is also linked with the disruption of the usual political and social mechanisms of coordination that are shaken or impeded by the spreading of distrust and controversies, while the rational of expertise are disclosed and put into question.
Based on above-mentioned surveys, the ETHOS 3 project in Belarus (1996 Belarus ( -2001 experimented an original approach of rehabilitation of living conditions in a post-accident situation. Through the ETHOS project, a group of European experts provided the population of a village (Olmany village, Stolyn district and Brest region) with a scientific, technical and organisational support, in order to enable them to achieve, at personal and community levels, concrete improvements of their living conditions, covering the many affected dimensions of their quality of life. The project was then extended to the whole contaminated area of Stolyn district, while the European research team was extended to a larger group involving representatives of institutions of Belarus from several expertise areas (radiation protection, agronomy, education, culture, environment, etc).
Beyond the individual level, the ETHOS approach dedicated particular attention to the various stakeholders involved in the governance of the post-accident situation, at local, regional, national and international levels. It took into account the diversity of concerned actors (residents, health professionals, teachers, private farmers, public farms, regional authorities, Chernobyl Committee, etc.) and action levels (local, regional, national and international levels) that impacted the local situation. The ETHOS research team facilitated the building of relationships among different actors at local but also at higher levels of action.
The ETHOS project sought to develop, with individuals, families and professionals, a "practical radiological protection culture" based on relevant and accurate knowledge of the contamination of the territory (most of the radiological measurements being produced by inhabitants themselves). It was also based on the identification of pathways of circulation of radionuclides from the ecosystem to human beings (e.g. from pastures to people). This radiological protection culture has enabled the inhabitants to develop new lifestyles, and working practices that took into account the environmental situation enabled them to reduce their level of exposure.
Grounding on the outcomes of ETHOS, the CORE international project was then initiated (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) at an interregional level involving the participation of the Belarus Government, UNDP, EC and a dozen European member states, together with European NGOs. The CORE project has experimented a new bottom-up scheme of post-accident rehabilitation governance aiming to support local public and private recovery initiatives in partnership with public, private or civil society organizations, at regional, national and international levels.
The PREPARE 4
European research project analysed the return of experience of the Chernobyl and Fukushima postaccident situations. This project has successfully brought many complementary insights on the complexity of nuclear post-accident situations involving long-term contamination. A specificity of this work compared to previous works in this field grounding on post-Chernobyl experience is that it took into account the specificity of the highly developed and interconnected social, economic, cultural and political context of Japan. This project has been carried out in order to evaluate how and to what extent local populations can access reliable information to protect themselves and participate to collective decisions, as foreseen in the terms of the UNECE Aarhus Convention (1998) on public information and participation. The analysis of the societal mechanisms in the post-accident context has made it possible to identify the interactions of the several response paths between individuals and families, professionals, local communities, public authorities and experts after an accident, as well as the role of values in these social mechanisms, and the impact of public policies on social cohesion. It has demonstrated the importance of the societal dimension in the response to post-accident situations. In effect, the capacity of local actors to build their response to the crisis depends on their capacity to build new forms of cooperation among themselves and with other actors and relevant networks.
While the spreading of distrust impedes the building of a multilevel societal response, this research has investigated how local populations can re-create the conditions to access (and sometimes build by themselves) trustworthy and reliable information, understand the situation at individual and community levels and build a relevant post-accident response at personal and community levels.
This research has investigated how local actors can develop new patterns of social trust in order to cope with the complexity of their own situation in the post-accident context, taking advantage of the plurality of the available and multiple (often contradicting) institutional, foreign or independent sources of expertise in the post-accidental context. Values such as truth, honesty, justice, equity, freedom of choice (notably for evacuated people to return or to rebuild their life elsewhere), solidarity with affected people, dignity of people, are key factors of societal cohesion. It was observed that public policies can contribute to or, conversely, hinder the rebuilding of societal cohesion in post-accident contexts. Many examples demonstrate that breaches of societal values by the operators, the public authorities or the experts can seriously damage/hinder the ability of the local actors to build a meaningful societal response.
In the case of Chernobyl and Fukushima accidents, it was observed in many cases that public institutions and operators contribute already from the early phase of the accident to jeopardize social trust and their credibility for they tend to withdraw the information or they fail to acknowledge the reality of the radioactive release (intentionally or not). The citizen efforts to monitor radioactive releases and fallout are often disvalued. Even later on, in the post-accident phase, many shortcomings are reported of the lack of capacity to manage the situation in a transparent manner. In post-accident contexts, the efficiency of conventional public policies is impeded by the breaking of social bonds and the arising of distrust in the population vis-à-vis the various kinds of political, professional and scientific authorities. Local actors and communities are often left without social recourse, creating thus isolation and despair among the victims. Moreover, in a system of expertise and information characterised by the diversity of expertise sources and institutional positions of experts, and the multiplicity of information channels including social media and mass media, people face many contradicting information and they have to build-up their own assessment of the situation. This process takes time.
The trustworthiness of information is resulting from the interactions between the different experts and information providers, which can facilitate or conversely hinder the capacity of people to assess the available pieces of information. In this, complexity of the information system is both a constraint and a resource, and trust is a mechanism for people to address the complexity of both the situation and the information system by progressively creating their own vision. The experts interacting with the population are confronted with questions that are not formulated as scientific questions but as concrete questions balancing various dimensions, including non-technical ethical, economic, social, human dimensions. It is important for experts to acknowledge the limits of their expertise and not substituting to the capacity of choice of people. Here, the experts have to acknowledge that they cannot answer to some questions of the people but can provide pieces of information, elements of assessment and elements of heuristics to help people make their own choices. The recognition by the experts of the autonomy of choice of local actors seems to be a key stake.
In a system of expertise and information characterised by the diversity of expertise sources and with various categories of experts, controversies are important elements for assessing the reliability of information and information sources. In this respect, one would speak of "productive controversies" 5 as soon as the conditions are created for a genuine dialogue and mutual respect among interacting experts. However, the elements of controversy and the assessment of experts by other experts sometimes take the form of expression of disqualification (or even of contempt) of an expert by another. These "wild" controversies do not always allow people to characterise the elements and rationales of disagreement and to identify the very commonalities and differences between the disagreeing experts.
Conclusion and Policy Recommendations
Based on the lessons learned in the post-accident situations, it is possible to draw the structure of a relevant strategy of public authorities. Such strategy would in particular facilitate the unfolding of a meaningful societal response that is enabled by a shift in the post-accidental governance in order to address the diversity of stakes and the complexity, while the post-accidental situation unfolds.
It is important to acknowledge that recovery processes are not only a matter of management, decisions, standards, resources, infrastructures and expertise, but also rely heavily on the capacity of local actors to build new networks, social resources, trust relations and governance schemes. Recovery is above all made by people, and their capacity to think and act together is as much important as their individual capacity of action. In the recovery process, the autonomy, resilience, capacity of action and freedom of choice of people and communities are key elements. The deployment of such a social process of recovery cannot be decreed, nor is it guaranteed by the mere reconstruction of favourable economic and material conditions. Various actors like public authorities, experts, NGOs, foreign institutions, can bring support or conversely hinder this social process of recovery. The post-accident policies should however focus on enabling and supporting local people and local communities to engage this long and costly effort of rebuilding a life that is worth to live.
Uncertainty is a general feature of complex emergency and existing exposure situation. While decisions are to be taken, the management of uncertainties entails for all actors (the public, experts, local and national decision-makers, professionals, and the media) assessing the reliability and trustworthiness of available information and therefore bridging multiple sources of information generated by a plurality of actors and institutions. In a context characterized by social distrust, creating the conditions for bridging a plurality of information providers is a major challenge for improving the capacity of the local population to cope with the complexity of the emergency and post-emergency situations.
In this perspective, the implementation of provision of information to the public and public participation in decisionmaking processes as stated in the UNECE Aarhus Convention is, for instance, a major step in enabling civil society engagement in the decision-making along the successive phases of accident management and recovery. The Aarhus Convention is enforced in almost 50 countries of Europe and Central Asia.
The initial post-accidental phase is characterised by public policies focusing on health and radiation protection criteria, providing local affected populations with assistance and resources. Shifting from a focus on reducing risks to a larger perspective of restoring life (including risk management but not reduced to it), the second post-accident phase is dedicated to the framing of public policies for post-accident recovery (i.e. rebuilding of infrastructure, compensation, support to new activities, and development of a shared vision of the sustainable development of the territory) and entails societal participation in order to improve decision-making. A high level of devolution characterizes the third phase. It entails a transformation of the governance system in order to enable citizens and local communities to build their own protection and recovery strategies at personal and community levels, in order to rebuild economically viable, humanly dignified living conditions.
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